(12) m ta * & fa i c * -a r » ea * ^ fc ■ & a m 



d9) m»mnmmmmu 

(43) ■ RMHflH 
2004 ^7 ^ 29 H (29.07.2004) 




PCT 



(10) @B£#|H1S# 
WO 2004/064192 Al 



(51) H|£*#I*#-g': 

(2D mmmmw^: 

(22) SBSaSlB: 

(25) mmmmnwm: 

(26) a(s^§B©a-t§: 

(30) &5fc«T-£: 
t#JH2003-1969 



H01M 14/00, H01L 31/04 
PCT/JP2003/016731 
2003 *P12 £25 B (25.12.2003) 

B*f§ 

2003 $lfl8S (08.01.2003) JP 



(JP). ft* ft® (SUZUKI,Yusuke) [JP/JP]; =r 141-0001 
p n n JIIE tt&JU 6T|7f35§ V-H**t& 
ttrt Tokyo (JP). gffl ftffi (NODA,Kazuhiro) [JP/JP]- 
T 141-0001 SK«BaillEdtaJH6TB 7f35f 
V— — Wa^ttrt Tokyo (JP). 

(74) ftSA: & ^— , #(MORI,Koh-ichi et al.); t 171- 
0022 ISS SflE ffiftg 2TB49S 7-f§- 
f t/U 7 Pg Tokyo (JP). 

(81) fi^S (Srt;: AE, AG, AL, AM, AT, AU, AZ, BA BB 
BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ DE 
DK, DM, DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH Gm' 
HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR,' 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX Mz! 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC. SD, SE 
SO, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Jt£ m (JUm): ARIPO mt- (BW, GH, GM, KE, LS 
MW, MZ, SD, SL, SZ TZ UG, ZM, ZW), 3.—=? *sTft 
_ m (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 

== _ [tstMHj 

B D^S^S^™^~ ™ ™ FABRICATING THE SAME, ELECTRONIC 
3 *«K«**fe«fetf*©||J6*tt*6Uf|=«^»«feJ:0t*(D« JftSa 



(71) ltiSIA('3fe@^KJ<±r©Ji^lllC^t>T > ): V--» 
a££tt (SONY CORPORATION) [JP/JP]; t 141-0001 
%.fH&3,H\Kit&U\6Ta 7 S3 5#Tokyo(JP). 

(72) J; {JC 

(75) »«|*/BllAf*Bl:-3lxta)^: Kn2E»(MO- 
ROOKAJVlasahiro) [JP/JP]; =r 141-0001 SiStB 3 J 1 1 E 

*a jii e t a 7 # 3 5 * v =-«3t*tt* Tokyo 



LIGHT 



ON 




substrate. 



(57) Abstract: A photoelectric 
conversion element employing a 
semiconductor electrode composed of 
fine semiconductor particles, in which 
the semiconductor electrode is formed 
by coating a transparent conductive 
substrate with paste containing a binder 
and dispersed with fine semiconductor 
particles, drying the paste, and then 
pressing the paste while heating at 
a temperature between 30°C and the 
softening point of the transparent 
conductive substrate or between 30°C 
and the lower one of the softening 
point of the transparent conductive 
substrate and the deactivation point 
of sensitization dye when the fine 
semiconductor particles carry the 
sensitization dye, thereby pressure 
fixing the fine semiconductor particles 
onto the transparent conductive 



i 



WO 2004/064192 Al lillllM 



't&Pt- (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SB, SI, SK 
TR), OAPI &m (BF, BJ, CF, CG, CI, CM, GA, ON, OQ, 
GW, ML, MR, NE, SN, TD, TG). 



WO 2004/064192 



PCT/JP2003/016731 



w m m 

© tubs £ n r *> o > c n e» t4*gij u t j^sh, * * © v 



1 



WO 2004/064192 



PCT/JP2003/016731 



^ Nature, 353, p. 737, 1991 CfcflU ) (c. felia-p 

15 /c 0 z<D±mmmt^ m^miz^^^^ ^^fozm^xftytmm.L 
o ovx(Dm&ffij&7°u-i z xz>&mt-tz>tz&>, zcDw-m&mzWix- 

25 Rfi^ii, iin(3§3UTti. 3 0 0 t*t»T?©fiffljBSi^ % $£{;:i± N 



2 



WO 2004/064192 



PCT7JP2003/016731 



£ •? Lfc<£-?? N A. Hagfeidt £ fc^triefl;?- ? CD 

"/n-feXSr^S^Lfc (Journal of Photochemistry and Photobiology 
A: Chemistry, 145, p. 107, 2001 (3cM2)) 0 



WO 2004/064192 



PCT/JP2003/016731 



10 & ft * ¥#&m^£E ^ 

25 it^Mtt*^t*§ 0 



4 



WO 2004/064192 



PCT/JP2003/016731 



t±l:|±f lt^##lit^f« «fc -9 id L/c 

^U^^l^SIrol^fi-^fKi i 5 0 - 2 0 OTCT?**. 
T'^cMKi, »(:«5 0°Ci^±l 2 0t«TO^ c ^ 



WO 2004/064192 



PCT/JP2003/016731 



-X Kate* (4, Kz^*n**«|«rllft4f *fe»"lsfT*>n, 

mmi-&Z-ttfT*% & 0 z <D J±tS «±»S 5 0 O kg/cm 2 BLt-C* 
^^t<{iH00kg/cm ! J^±T* 0. J?.li»JKtt 
5 0 0 0 k g/ cm 2 J^_hT?&£ 0 in ^7* U « H^p B 1i±#{z$lJPI $ 
nftl^tf. If 1#~6 0 OfcMgjg-?&«9. £g&^¥#fm&^Jg 

jK y u >t- b 7 * h „ /fjxf u>t7n-h, # y # - 

-X, 7'oAft7xy + y, 77; KM. jK U ^ 5 KH. ilf'JXfb 

T y u- Ml, # y x;i/7t >^ **iJtU7^ 



WO 2004/064192 



PCT/JP2003/016731 



5 mn&mfccDmm&mt 5 0 0 Q/nuTmit l < . 100 a/a 

(ITO),7y*K-rSnO, ( F T 0 ) 
Sn0 2 ^^^tf^n-i,^\ itlt>(zpg^$n^^c7)T^±^< „ ctl 

^'4 t 'J 7 - i: /j; 0 > M^##:-e£> £ 3 <h ^ 

$?£L<^ 0 £tl£>tf) e#^(3^1J^-r^t. T i 0 z , Zn 

O.W0 3>Nb 2 0 5 .TiSrOa.Sn0 2 C *l & 

~ 2 0 0 nm&&£ L < „ #tc£? * L < (i 5 ~ 1 0 0 nmT**. * 



7 



WO 2004/064192 



PCT/JP2003/016731 



fc*JI8ttfc^#. tote. ««tt. Mitnx hH^flLfci^, asc 
g£ iU,^ fcfl^tt? © * * ^ tt V ;b «: tK* © $«* 

II±t«f§^^tli\ a*£&«:ifti;:*!ll®fci:ft<, 

7-r^-/N*-^. XfcT>3-h8U n-7-3-hfi N yu-K^- 

fig. t7t7K ?*7t*7. DOfiR. rfAJS. X ? U - V03fi!iJ^^ ft 

-efe^^ bZ^itMltr? yy friz-is K £;&D#£MBt-&^0>& 

-Ir^THrhV. SI, 5i|g. ^®^te#k *U- hSI3E*Ss;&D-*-* 

£ d <h , t;i/o-xl, *K 'J fcf — ;U 7 ;b :□ — 

;K *° U T 2 U *'y 7 2V JU7 Z b\ iKU U >iT U 

y je.^ u > -f 5 > s rj ( ) 7 2V )Vm t^fr, t° V 7 «y it t* 



8 



WO 2004/064192 



PCT/JP2003/016731 



3-3 0iim^4;i^c^u\ ¥*#fttt?JV ©J?£ 
a (R U ) trty 5>>*<b**k 7>^ 7 ^>M1, /> 



9 



WO 2004/064192 



PCT/JP2003/016731 



4X*#i* Li^#. £ftteRB££ft£ < . JH&fc 

faUKv. i, 3-^>fM^r/'J^rA 3-p«^;b^ + -9- 

0 0 O^T?* 0> 1-10 0#?#£ Ll> 0 4*:. 

? t3 *r l -c*^ mm itmrn w * « j» -e & g „ ^ cjsctjijf^ 

5 >m<DMt LTtif'J 4 - t e r t -7*^;btr<; v>, # g 

*f «ff -e * ft t* ftjR oictffl^ici^^i^ $g 

1 0 



WO 2004/064192 

PCT/JP2003/016731 

>/7x ,; *>-*>-w*->ftif<0&JiMe#\ *-y$Stfb^ h y t 

fb£to©***->£ LT(±L UNa.K.Mg^Ca.Csi.l 

5 Mtfi&£ L < „ $ L < tt 0 . 2 M~ 1 M?*-S. I 2 ^ B 

r , ©ailJSti 0 . 0 0 0 5 M~ 1 MAWS L < . £ £ L < tt 0 . 

ooi~o. i M-e&&„ r^i^mff. JE*Mt$ft&isi_t£.ti:*@ 



i i 



WO 2004/064192 



PCT/JP2003/016731 



ft"?? 4 - tert -T'f/i/f'J >M^V>&m%fciJQM& tin 

h >m> Kgf; -bay *> % MDYXblftfkTK*. y^fiM 

tlil® 50wt%~99wt %&m$. L < . 8 0 w t %~ 9 7 w 

1 2 



WO 2004/064192 



PCT/JP2003/016731 



mmtm^tf* isi~ioo jum-e* 59 . «fc «9$?* l < i± 1 ~ 5 0 

**UftlEffc*IIB. 7 ? U ;l/3M£**»k EVA (xfU>^;P7tf 

1 3 



WO 2004/064192 



PCT/JP2003/016731 



^mfowm'F&ft&t! ntz^- x h %:mmmm^mm±izm^L, 3 
0 °c mmmm^mu(omt^.^jiT(D^iz jp^ l & # ^ <z> 

tz-c zcommcom 5 comma, 
^mwmi? frt>t£& ^mwmm *m^& mj-mmcommiim iz & 
10 i^t, 

t-ioMunf:^ t»^-x b ^-7°bx-r-i> ^ tiz& 19 ^mfamttzmm 
15 ±{3ii§ Lr¥mfamm*Bf&i- % <£ ■? k Ltz 

zcommcom 6 commit, 

20 

±izj±mLx^mwmmt : ffmLtz 
25 zcommcow i commit. 



1 4 



WO 2004/064192 



PCT/JP2003/016731 



^-x IS** 3 -arte ft, 3 0°C^±. S«o|kfbaft^J:^ittA 
^^^t« c tied: 9f#Mt?^S«±CEf 

m 1 ~IM ©fgBjftzwguT^fcJLiB©;! tit, * <D &yUz R L 

1 5 



WO 2004/064192 



PCT/JP2003/016731 



So 

mm 4 an* ftit> (D^mwmt^m 2 

1 6 



WO 2004/064192 



PCT/JP2003/016731 



mmmm&mmi (bz^itmrnmi a&±zfmmnm 1 b) . 

^BJim*S3b) *5 J:t/«HfKS 5 t LT(t ^T^|*lf tc i> CD <7) * 

ft^tz^mwmt^-tfftWListitz^-^ h 6 ^^©+> 7 y (ff 

_t 1 2 0 t^T^^JSCi^oML^:^^, h 6 ^F^^©^?i 

&i:t>'/±;>7T-y UXf^ 0 £<£J±#t± 5 0 0 kg/cm ! £1±T»& <0 N 
L < 5 0 0 Okg/cm 2 J^± 20000kg/cm 2 l^T^ 

mx.lt 1 ~ 1 0 0 jt/m, #? i L < ti 1 ~ 5 0 iiic9Fb1|5I£ OTS^ 

1 7 



WO 2004/064192 



PCT/JP2003/016731 



mmmm^mm 1 mfr£>z<Dm*mn&&m 1 lxx^ Ltz 
¥mfami?izmtstiz 0 m^ztk-itzmm&mit^ mmnm 

7 h 6 £7°UX LT^0««S'I4«te 1 -t^iS^mi^S 2 £JE*7£ 

# <g> tz #> . g « © *t 14 <a m jr © g & js *t a ^ o 
&Mm$M3:yt'mm.mm¥(Dm-mmiz'3^xmm-fz>o 'mmmv^k 

1 8 



WO 2004/064192 



PCT/JP2003/016731 



1 




• *-> *tz* #1 J 


\mmmi 


120 


■4 f\r\ftf\ 

lOuOO 






1 CM 


5000 


K± 




190 

1 Z.U 


1000 


f§I± 




#1/ 


10000 


ISI± 




/u 


5000 




mmrns 




1000 








10000 


1=1 J- 


mmm8 


IZU 


5000 






1ZO 


1000 


f=i H 


mmmw 


/U 


10000 




mmmu 


70 


5000 






70 


1000 






120 


10000 






120 


10000 


-4-1 it -l£<4- ^ . it i__ ... 




120 


10000 






120 


10000 






120 


10000 






120 


10000 






120 


10000 




HJS0U2O 


120 


10000 






120 


10000 




mmm2z 


120 


10000 






120 


10000 






M — — — — 


10000 




ifc^082 




5000 


^± 






1000 


m-t 






10000 


f^Jt 






5000 




| Jt^M6 




1000 r 





1 9 



WO 2004/064192 



PCT/JP2003/016731 







1*fl& 


2*^^ 


3*Hf£ 

wJ/1 13c 




7.5%(0) 


7.3%(0) 


7.2X(0) 


7 




6.2XCO) 


6.0X(O) 


5 7XCO) 




mmmz 


5.8%CO) 


5.4%(0) 


5 2%(A) 






5.9XCO) 


5.5X(0) 


5 2%( O) 






5.5X(0) 


5.2UO) 


4 8%( 




mmme 


5.1%(0> 


4.5X(0) 


4 0%( A} 




mmmi 


7.2XCO) 


7.0X(O) 


6 9%fO} 




mmme 


6.0%(O) 


5.7X(0) 






mmms 


5.6XCO) 


5.2X(0) 


5 OXfO^ 


a ~7oe.f a ^ 


mmmio 


5.4XCO) 


5.1 X(0) 




4.8%vOy 


mmmu 


5.2%(0) 


4 9%CO) 








4.9XCO) 


4 7%CO) 




4.1%(A) 




7.3X«D) 


7 l%CO) 


7 n<«/ 


o.9%(0) 


HS£#J14 


7.4XCO) 




7 OILff^W 
f.Z%\Kj) ■ 


7.2%(0) 




7.2X(0) 






7.1 %(0) 




7.1 X(0) 






6.9%(0) 




6.8XCO) 




o.dmU) 


6.6%(0) 




6.6XCO) 




vA%\\j) 


6.3X(0) 


H*fefi!119 


7.0X(O) 


6.8X(0) 


6.6%(0) 


6 4%(0) I 


^S6#|20 


7.2XCO) 


7.2X(0) 


7-1%(0) 


7.1 X(0) 


HII21 


6.9X(Ctt 


6.8%(0) 


6.8%(0) 


6.7X(0) 




6.7X(Ctt 


6.6X(0) 


6.5%(0) 


6.3X(0) 




7.5X(-) 


7.3X(-) 


7.3%(-) 


7.2X(-) 




4.5X(A) 


4.1 % A) 


3.8%(x) 


3.4X(x) 




4.2X(A) 


3.6K(x) 


3.4%(x) 


3.0X(x) 




3.9X(x) 


3.7X(X) 


3.5%(x) 


3.0X(x) | 




4.5X(A) 


4.0X(A) 


3.7%(x) 


3.5X(X) 




4.1X(x) 


3.756(x) 


3.5%(x) 


3.3X(X) 




3.9X(x) 


3.6X(X) 


3.4%(x) 


3.2X(X) 


mmi 


7.5XC-) 


7.4XC-) 


7.4H 


7.4(-) 




2.6X(-) 


2.0XC-) 


1.5JK-) 


1.1*-) 




1.2X(x) 


0.6X(x) 


0.3%(x) 


0.2X(x) 



WO 2004/064192 



PCT/JP2003/016731 



*mWmtL^t LTT i 0 2 *tt?*fl§^fc Q tir**J*$t,\ T i 
0 2 tttt?0»#ftanfc^-;< b£^JH*SIiJ r£s*tM* M ftL®tt 
*fa«fJ (i/-xi»i/-) p. 45-47(2001) ^t^iatTOJ;^: 
fPSl L/c 0 1 2 5 m 1 Of ? > y 7" □ **4- is K £ 7 5 0 m 1 (D 0 . 

7^^-T?«»Lfc|, 7 0 0 ml I^X7-y7'lfc 0 »&ftfcV 
fomm**- h ? b-y-x^L. 2 2 0 1CT 1 2 B^zKMMS^t o 

»«4x/^u-^-i:j;r)4ot7?«*U Ti0 2 CDtfl^ 2 

n-^fc^AOL, (^?I-a-L. Ji^LfcT i 0 2 

i 0 2 ^-XM;, vX- t*x (-fvftv7t-h) -N. 
N-t'x (2, 2' 4' -s;*;l/,1?>») -^f 

-7 A (II) -7jcf0^^. 1 T i 0 2 Mtfe^tc^f It 1 O^^^ft^A 
*JtT?*«*3*, T i 0 2 »&*tefe*&l!ft*$-£fc 0 

»^nfefe*fi}$T i 0 2 ^-Xh^U-F^-r^ >^*?i^=t 
«9> iI^:Sn0 2 ^iLfciliPBTIt (v- MSK 5 0 Q 
/□) t£?\£ $ 1 c mX 1 c nu ^> >y 7° 2 0 0 u mfi^ Ltz'&^ 
7"U7^Miia <9 1 2 0°C. 1 0 0 0 0 k g/c m 2 <0jfe#l? 3 0 

-tl^bt^t 7 7*2 0 0 Zim-??_hiafe^fe^FT i 0 2 ^-x h £ 7* 

2 1 



WO 2004/064192 



PCT/JP2003/016731 



Lfc^«t4P ETS*£ (v-MS#C5 Ofi/D) 1 0 0 

±IBOJ; ? t^^tifcfeltfe^ T i 0 2 «£?g, lf-ft;b*>¥i* 

— 3u * h * 7° u - h y ;u 3 g (c:. 3 -fk y ^ ^ a (Li 1 ) 

10 0. 0 4 g, l-7"otr;U-2, 3-y>fiK^yHA3-r 
-f K 0 . 4 7 9 g . 3 -7 (I 2 ) 0. 0 3 8 1 g . 4-tert- 
v> 0 . 2 g t»»S*T»^*»tf|f«|^ *)ff9tfi« 

& 1 t-^-r^-e^-x h^^bxi/s^tini^j 1 tmmiz l 

■mM®\ 1 i(Sli(3llL/cT i0 2 ^-^hH©^7l/-K3 
-tw >r?i(3j: 0. ^M£S n0 2 ftIU:#IttPE Tit 
(->- MfitrC 5 0 &/□) (^7x# $ 1 cmx 1 cm^f >y7'2 0 0 
25 /imtMU:i, 7*UX^li(l«J: 9 1 2 O^C, 1 0 0 0 0 kg/ 
cm 2 ©^#T?3 0#re11±SL/c o CHTE*^$ntefe*fij| 



2 2 



WO 2004/064192 



PCT/JP2003/016731 



t i o 2 miT-m<D±iz$ h\z*** 2 o o um-c±m^mm.^r 

<k^-£\ 0. 5mM0yX-t'x (^Vftv7t-h) -N, N 
-fx (2, 2* -vtrUv;u-4, 4' - S** ;U#>Ifc) -^f- 
^ (II) -7jan^£> 2 OmMtf^^vii-^^BfLTcjM 
7K^^ y-^mmz 1 2B#H«8*L> Ti0 2 $(fi^/l(;:fefg£jH^ 

ts-&tz 0 z n Lxmbtitz&mtenT i o 2 mt^m^ 4 - tert 

HftfeffJ 8-12 
MMMJ_3 ~ 1 9 



HflfeM 2 0 

«jEtS*S"T»<6* $ -HrfcgK T i 0 2 2 0wt°/o, * 'J 7 7 Ik t'c ij 
T'^lwtl N =f-)V fa y K > 7 9 w t %£^M**-;u^ 
$S#U T i 0 2 ^-X h ^fplLf;, 

MMfL2 1~22 



WO 2004/064192 



PCT/JP2003/016731 



m.i&m 2 3 

q./u) *m^, ttmiz, i mmommatfmtf ^ntz? «y m k 
-y^m-it^^^s^ c^> - hm&i i o &/□) i o o 

itmm i ~ 6 

mmm i t-iiLfcT i o 2 mm-/ ^mmzft^mtf s o^©^ y 

(peg) £^DU M^'-^ ^ ;b-e±Sj-(c?i 

m^titzT i 0 2 ^-X h £7*b- i]77l 
K-7°i»*1*iE#7XS*£ (v-M£#U ()£/□) l cmx 

lcm, ^ty7*2 0 0 /i m-el^ L/cf^. 4 5 0 tC3 0 ftmfagf 

u Tio 2 zmm>\±if*7 ^mwitizmtiLtz. 

&l^-e. 0. 5mM?)yX-t'X (^VftvTt-h) -N, N 
-tfx(2, 2' -vtrUv;b-4, 4' - £ ;b >M) 
^ MID ~7.kftI#/:io <fc£/ 2 0 mMOft+yn-^t^^iL/c^K 
^^y-;u^?^^ i 2B#F^S?*L, T i o 2 ftfc&^p 
^. 3 3 LTt#^nfcfe^|fif#T i 0 2 ftfc&^JSfc 4-tert-y 



WO 2004/064192 



PCT/JP2003/016731 



MWt^ ^tb 1 mmO^D^W hMz 1 >y % b — 7°&M&lf7 
XS^ ( v - M££t 1 0 (^a#^J?$ 1 0 OnrnXA'^l, 

— 15, * b *is-7'u f^-^ b y ;u 3 g (z, 3 »Mb 7A (Li I ) 
0. 0 4g. l-7"Df;i/-2. 3 -V*=?-)l"( 5 ^*V*U ^ A3 — ? 
4 b 0 . 4 7 9 g, 3^i(I 2 ) 0. 0 3 8 1 g > 4-tert- 

t i o 2 (omi&mm*: i 5 o°c £ l^c: tja^(±it«0d 1 tmmiz 
itmm 9 

WIttilM^SnO ! L,fc#lttP E Tli (v 

- b^JrC 5 0 £/□) 1 mm©fttP^i(t £ 

tifc. S n 0 2 ^»«Lfc#«teP E TS*£ (v- M£t/i 5 0 

£/□) (-S;££J¥$ 1 0 0 * Ltz t> <D %m ^1t&Lftl±l£ 

&m 8 tmmiz Lx&mmmM^ytnmmm?*{>tmLtz 0 



WO 2004/064192 



PCT/JP2003/016731 



(AM 1 . 5. lOOmW 

/cm 2 ) mMmiz&tf%Kmmm®mz i *%zt^ 3 ^n^x 

$l/5mml:ift^fcJj0ftifIST> flfBflc«#Lyt. £ 
*ftt^4:tW4, $ i~23 KJ:«&X*IM 

itm, mm, -fn** txtmizM^-r, >&mizm 

u-cznztmtazmM, mm, jfm, *m. yntx^^t 



WO 2004/064192 



PCT/JP2003/016731 



=fc o iz LT 6 J; i> 0 

& 3 <h k «t <o ^mfamt? zMwmm'&mffi.±izj±m Lx^mwmm 

mtitzytnm.Wim?zm& zt&xi*& 0 

tz^-7. b zm®L±izminL^ b *mikis^tz'&^ 3 o°c^±. 

m<D^um.<Dn t>(om^(D^i^T(D^mizj]mL^7b^z(D-< 
-x h *7°ux-tz>ztiz£ v^mwmttzmmi.^zjzmi'X^m 
wmm^m-t %> z tia *mwmm<ommizn^- zmw&is =t 



WO 2004/064192 



PCT/JP2003/016731 



i * © i i 
4 . _LfB^jg# 5 0 °CJ^_h 1 2 0 "C PAT X» %> Z> Z t ^Mit^i* 

mm i iBm^^m^f^m^^^^^^c 

2 8 



WO 2004/064192 



PCT/JP2003/016731 



mm 8ib«©^«^^^? 0 

i i. ±mytmmmm : pi l tm.mmmM^±mmwi'c^^zt^mmt 

2 9 



WO 2004/064192 



PCT/JP2003/016731 



T^S^i^Di&Lft^JifB^-X h ^^lxx-r-l) £ <h J: *9±fB¥ 
iS#$M&^ £_tfBS*M± £ JE» L T_h|B^##«@ £ mm? X. o iz 
Ltz 

^^lii 1 £_LiBS*£J:(;:EE* L T_k!B¥«#:«f! L 

* h ^mm±i,zm^L, 

3 0 



WO 2004/064192 PCT/JP2003/016731 

5 i7. ¥«#^*i^^^^^^i»#mii^ffl^^m^^a^i5^T. 



3 1 



WO 2004/064192 



PCT/JP2003/016731 





1/3 



WO 2004/064192 



PCT/JP2003/016731 



3 m a [ 



3 m b [ 



J- 



2/3 



1 



WO 2004/064192 



PCT/JP2003/016731 



1 mmmm^mm . 
i a mmmfa 

i b mmmm 

2 ^mtemz^m 

3 mmmnmmm 
3 a mmmrn 

3 b ^B^«@ 



3/3 



INTERNATIONAL SEARCH REPORT 

A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01M14/00, H01L31/04 



International application No. 

PCT/JP03/16731 



According to International Pate nt QassiGcation GPQ or to both national classification and IPC 
B. FIELDS SEARCHED 



"■Ss^^^s?^^: foIlowed by dassification symbois) 



^ ta . , Toroku Jxtsuyo Shinan Koho 1994-9004 

KbJca, Jztsuyo Shxnan Kbho 1971-2004 Jitsuyo Shiin ToSS Koho SUSS 



^ctronicda^a base consulted during the intentional search ^ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



' Category* 



Y 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



UP 2002-175843 A (Japan Gore-Tex Inc.), 
21 June, 2002 (21.06.02), 
Claims; Par. Nos . [0040] to [0045] 
(Family: none) 

JP 2002-353432 A (Fuji Photo Film Co., Ltd.), 
06 December, .2002 (06.12.02), 
Par. No. [0038] 
(Family: none) 



□ Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



1-5,7-17 
6 

6 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
Arte 6 ' d0CUment but P ublished on or after the international filing 

V ^T nt W ^°t! T y lhr0W doubts on P riorit y claira ( s > ™ which h 
cited to establish the pubUcation date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 

document published prior to the international riling date but later 
than the priority date claimed 



"O" 



Date of the actual completion of the international search 
02 February, 2004 (02.02.04) 



T tater document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 

«v» p w the docum ent is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 

«„ » combination bemg obvious to a person skilled in the art 
& document member of the same patent family 



I Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Form PCT/ISA>210 (second sheet) (July 1998) 



Date of mailing of the international search report 

17 February, 2004 (17.02.04) 



Authorized officer 



Telephone No. 



PBM*BBfR«r 



StiJMS-9- PCT/JP03/1 6 73 1 



a. ?&m&m,i-2>ftm<Dftm (mmmsm (ipo ) 

Int. Cl' H01M14/00, H01L31/04 



m&ZfFPE&F^® (BHEttffeHR (IPC) ) 

Int. Cl' H01M14/00, H0U31/04 



H*l9*Ui*j%&tt 1922-1996* 

B*B4&n*UB0r£&ft 1971-2O04* 

B*m®&m%mm&& 1994-2004* 

axmmmmm&m'An 1996-2004* 



WP I/L 



BH-a 



X 
Y 



J P 2 0 0 2-1 7 5 84 3 A (J?t^V=r7f y * 

^nn?2i 2 \ 06 ' 21 I'Wm*0«8] , ^OoJo] - 
[0 0 4 5] 5 

ino? 002 ~ 353432 A (*±w^-f ^A«a^tt) 

20 0 2. 1 2. 0 6 [0 0 3 8] 7 



1-5, 7-17 
6 
6 



r &J R— Af- >h77S!) — jtjft 



02. 02. 2004 



0^H#fF/r (isa/jp) 

3R{I#^-1 0 0-8 9 1 5 

m km** mht b 4 # 3 # 




17. 2. 2004 



4X 2 9 3 0 



